 Alluvial forests with black alder are a priority conservation habitat in Europe 15  We assess whether frequent coppicing is compatible with their conservation 16  We measured the effect of time since coppicing on forest structure and diversity 17  Coppicing simplified vertical stand structure and the herbaceous layer for 20-30 years 18  Non-native species were significantly more abundant in recently coppiced areas. 19 20 1 GV wrote the paper and carried out statistical analyses, FM and GC carried out field sampling and forest structure analyses, MFe designed and coordinated the research and carried out imagery analyses, MFr carried out soil sampling and analyses, RM provided input for study design, interpretation and discussions, and ML carried out phytosociological analyses.
[ht

This is
plantations or agricultural land, or to environmental changes related to human activities, e.g. 93 land draining, impact of industrial areas, negative selection in favor of more valuable timber 94 species such as oak and ash, and the introduction of non-native species (EEA 2012). For 95 these reasons, the conservation status of 91E0* habitat is currently "unfavourable inadequate" 96 or "unfavourable bad" (Kremer et al. 2015) . 97
98
In the Po plain, black alder is traditionally managed by coppicing, with rotations of 10 to 30 99 years due to the fact that the potential for vegetative regeneration from stumps declines at 60-100 80 years of age (Kapustinskaite 1960). Private ownership usually prevails in floodplain 101 forests, with the consequence of creating a mosaic of small but intense and frequent cuttings, 102 which can deteriorate habitat conservation and spatial continuity. Moreover, floodplain 103 forests are highly vulnerable to plant invasions due to the frequent and intense natural 104 disturbances, to their linear nature which facilitates long-distance species dispersal, and to 105 intensive human pressure (Richardson et al. 2007 ). In this perspective, the question arises 106 whether such management is compatible with habitat conservation. (years 1954, 1975, 1979, 1994-1996, 1998-1999, 2007, 2009 where all three elements of the chronosequence could be found in stands less than 100 m 158 apart from one another, in order to minimize site differences between treatments and counter 159 pseudoreplication. The only three areas where this condition was met in all the SCI are 160 indicated in Figure 1 . A total of nine stands (i.e., 3 study areas x 3 treatments) were selected 161 for analysis; stands were at a constant elevation (about 240 m a.s.l.) and had a mean size of 162 1120 m 2 . 163
164
In spring 2015, in each stand we randomly established a circular sampling plot (radius = 10 165 m) where we recorded species, frequency, diameter at breast heigh (dbh), origin (seed or 166 sucker) and height of all adult trees with dbh >=7.5 cm. We also recorded species, frequency, 167 origin, and height of all juvenile trees (dbh <7.5 cm) in a concentric 6-m radius circular plot. Conversely, basal area, mean diameter, and volume increase with time since coppicing, up to 218 yields of 450 m 3 ha -1 in stands harvested >40 years before sampling. Seedling density was 219 highly variable, between 260 and 7000 per hectare, mostly originated from seed and 220 predominantly by ash (64%), but decreased with increasing stand age ( Figure 3 ). Canopy 221 cover declined with increasing stand age (83%, 78%, and 74% respectively in TR1, TR2 and 222 TR0, p <0.01 with mixed-model ANOVA), possibly due to a structural change from a dense 223 coppice to a high-forest with larger but sparser trees. 224
225
In all treatments, alder occupied preferentially the dominant vegetation layer, while ash was 226 found in all layers. However, frequent coppicing simplified vertical stand structure. Relative 227 to TR1 and TR2, old coppices showed a differentiation in two distinct tree layers, the upper 228 dominated by alder, and the lower by ash (Table 1 ). In both medium and recently coppiced 229 stands, dominant trees were still competing with each other within the same vegetation layer 230 (<15 m height), even after 20-30 years. Moreover, recently coppiced stands (TR1) had a 231 lower herbaceous and higher bare soil cover, likely due to the use of machines to transport 232 harvested woods in the stand (as tracks observed in the field clearly showed). 233 234 Soils were rich in organic carbon and showed presence of gley. TOC%, TN%, and C/N ratio 235 varied in the range of 4.5 to 19.3, 0.36 to 1.59, and 11.4 to 14.7, respectively, but they did not 236 differ significantly between treatments (Table 2) . Therefore, we ruled out topographic or 237 edaphic effects in determining understory species composition. 238
239
Recently coppiced stands (TR1) had a higher total species richness, and TR1 and TR2 a 240 higher Shannon diversity, than undisturbed stands (Table 3) . However, this did not result in 241 an increased naturalness of plant species composition. In fact, the number of Fraxinetalia 242 species (Carex remota, Carex brizoides, Carex pendula, Impatiens noli-tangere, Ribes 243 rubrum, Equisetum telmateja) remained substantially low (3 species per plot) and unchanged 244 along the chronosequence, while their cover decreased significantly from 80% in TR0, to 245 65% in TR2, and 49% in TR1. 246 247 Conversely, the frequency and cover of non-native species were significantly higher in both 248 medium and recently coppiced stands than in TR0 (Table 3 regimes, which facilitates ruderal, nitrophilous, tall herbs and non-native species (Funk et al. 317 analyzed by this study contained species adapted to many types of canopy and soil 319 disturbance and relatively high light levels such as ruderal species, nitrophilous species (e.g., 320
Poa trivialis, Urtica dioica, Rubus caesius) ( Tables  650  651  Table 1 
